Pulmonary function testing is the gold standard for physicians to diagnose and manage respiratory problems. An obstructive defect is indicated by low forced expiratory volume in one second/forced vital capacity (FEV1/FVC) ratio, defined as less than 0.7 or below the fifth percentile. If an obstructive defect is present, the physician should determine if the disease is reversible based on the increase in FEV1 or FVC after bronchodilator treatment (i.e., increase of more than 12% and 200 ml in adults). An FVC below the fifth percentile indicates a restrictive pattern based on NHANES III data in adults. If both the FEV1/FVC ratio and the FVC are low, the patient has a mixed defect. Method: A total of 60 patients having respiratory distress, who attended chest OPD underwent a pulmonary function test. Results: In this study out of 60 patients, 32 patients had obstructive airway diseases with low FEV1/FVC (53.33%), 8 of them (13.33%) had restrictive lung diseases, ten patients (16.66%) had mixed features and rest ten patients(16.66%) had normal spirometry. Among those 32 patients of obstructive features, 22 (68.75%) had reversible airway diseases. Severity was measured among the other ten non-reversible obstructive patients according to the GOLD criteria. Conclusion: Pulmonary function test is the fundamental first-line investigation to diagnose obstructive and restrictive lung diseases and also to differentiate between reversible and non-reversible obstruction. It is also a vital tool for determining the severity among non-reversible obstructive airway patients.
Introduction
Pulmonary function testing (PFT) is a powerful tool for primary care physicians to diagnose and manage respiratory problems. An obstructive defect is indicated by a low forced expiratory volume in one second/forced vital capacity (FEV1/FVC) ratio, which is defined as less than 70% or below the fifth percentile based on data from the Third National Health and Nutrition Examination Survey (NHANES III) in adults, and less than 85% in patients five to 18 years of age. If an obstructive defect is present, the physician should determine if the disease is reversible based on the increase in FEV1 or FVC after bronchodilator treatment (i.e., increase of more than 12% in patients five to 18 years of age, or more than 12% and more than 200 mL in adults).
A restrictive pattern is indicated by an FVC below the fifth percentile based on NHANES III data in adults, or less than 80% in patients five to 18 years of age. If a restrictive Manuscript received: 26 th December 2019 Reviewed: 6 th January 2020 Author Corrected: 14 th January 2020 Accepted for Publication: 20 th January 2020 pattern is present, full pulmonary function tests with the diffusing capacity of the lung for carbon monoxide testing should be ordered to confirm restrictive lung disease and form a differential diagnosis. If both the FEV1/FVC ratio and the FVC are low, the patient has a mixed defect. The severity of the abnormality is determined by the FEV1 (percentage of predicted) [1] .
1. The patient will be asked to place a mouthpiece attached to the spirometer in his mouth. It is essential to make a tight seal with his lips so all of the air will go into the spirometer to be measured. The patient will also wear nose clips to keep air from leaking out of your nose.
2. After breathing normally patient will be asked to blow out until his lungs are empty slowly.
3. Then they will take a big, deep breath to fill up their lungs completely.
4. As soon as their lungs are full, they will blow out as hard and as fast as you can until their lungs are empty.
5. They will be asked to repeat the test until there are three reasonable efforts.
6. If an obstructive defect is present, the patient is given 200 mcg Levosalbutamol via MDI and the test is repeated after 15 minutes to assess the reversibility.
This test allows us to measure:
 Forced Vital Capacity (FVC) -the amount of air one can force out of his lungs after a maximum inspiration  Forced Expiratory Volume in the first second (FEV1)  Peak Expiratory Flow Rate (PEFR) -how fast one can blow out the air in your lungs  Forced Inspiratory Vital Capacity (FIVC) -the amount of air one can take into your lungs  The shape of your Flow Volume Loop (FVC + FIVC) also provides information to us.
Getting Started
Before PFT results can be reliably interpreted, three factors must be confirmed:
(1) The volume-time curve reaches a plateau, and expiration lasts at least six seconds;
(2) Results of the two best efforts on the PFT are within 0.2 L of each other; and 
Aims and Objectives
Step 1: To determine if the FEV1/FVC ratio is low, thereby confirming the obstructive pattern.
Step 2: To determine if the FVC is Low
Step 3: To confirm the restrictive pattern
Step 4: To grade the severity of the abnormality by the value of FEV1
Step 5: To determine reversibility of the obstructive defect based on the increase in FEV1 or FVC after bronchodilator treatment (i.e., increase of more than 12% and 200 mL in adults).
Methods
Study type: Hospital-based cross-sectional observation study. Sample size: Total of 50 patients having respiratory distress have been enrolled. 
Results
A total of 60 patients above 18 years of age having respiratory distress were included in the study. Pulmonary function tests with bronchodilator reversibility were done among those patients after taking their consents.
The key borderline characteristics are listed in Table 1 . Figure 1 represents Age distribution among the patients having abnormal PFTs shows that maximum numbers of them are in the age group 31-50 years (total 21 patients, 42%) followed by group of 18-30 years (Total 12 patients, 24%).
Fig-1: Age group distribution.
Among 50 patients, 36 were males (72%) and the rest 14 was females (28%).
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Discussion
The present study has been compared with those of the other reviews of the pulmonary function test and its various implications. The present study has a few critical observations. Out of 60 patients of breathlessness that had undergone PFT, 50 of them (83.33%) showed abnormalities in lung function. The comparison of outcomes between symptomatic individuals with and without the chronic obstructive pulmonary disease (COPD) has been one of the many research questions posed in an American Thoracic Society/European Respiratory Society statement [6] . It represents the main thrust of this Pulmonary Perspective.
Gender difference has a significant impact in society among the patients of breathlessness. In a study conducted by Shiva D. Rahmanian et al, it was found that the majority of the participants were male (87.6%). There was a significantly higher percentage of cough and phlegm production in males. There was also a lower FEV1 and a higher RV in males than females [7] . It is in accordance with the present study where it was founded that 72% of patients with abnormal PFTs are male, rest 28% are females. This goes in contrary to the present study where 64% of patients diagnosed with obstructive features; the rest 36% had either restrictive or mixed diseases. Ferguson GT et al had one similar study of spirometry among obstructive airway patients [10] .
Regarding the determination of reversibility, the choice of inhaler device is crucial since suboptimal inhalation technique may influence the result. On the other hand, the bronchodilator response also varies from time to time and may depend on patient characteristics. In the present study, reversibility was tested with 400 µg salbutamol metered dose inhaler. Testing of airway reversibility is an essential diagnostic tool when investigating patients with obstructive airway diseases, particularly in patients with asthma.
Traditionally, asthma has been considered a reversible airway disease in contrast to COPD. However, in recent years, it has been recognized that many patients with a clinical diagnosis of COPD, and without signs of asthma, may exhibit considerable reversibility when tested with rapid-acting β2-agonists [11] . One study by Veronika Müller et al showed that despite maintenance treatment considered to be adequate for good management of the patients, 121 (80%) of the originally included 151 patients demonstrated airway obstruction. Of those 121 patients, 41 (34%) demonstrated reversibility according to ATS/ERS guidelines when tested with 400 µg salbutamol; 21 patients with COPD (33%), two with ACOS (17%), and 18 with asthma (39%) [12] .
Another study by Postma DS et al clearly showed the differences between reversible and irreversible obstruction on the basis of reversibility criteria. [13] . Bronchodilator reversibility in asthma and COPD: Findings from three
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International Journal of Medical Research and Review Available online at: www.medresearch.in 37 | P a g e large population studies -a large study which was conducted by Christer Janson et al and was published in European Respiratory Journal showed more or less similar result [14] . In the present study, among 32 patients of obstructive features, 22 patients (68.75%) found to have reversible airway diseases (more than 200 ml and 12% increase in FEV!), rest 10 (31.25%) did not show reversibility. In restrictive lung disease, both forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) are reduced, however, the decline in FVC is more than that of FEV1, resulting in a higher than 80% FEV1/FVC ratio. This indicates that the FVC is also reduced, but not by the same ratio as FEV1. Barreiro TJ et al, in their study precisely provided a stepwise approach for the interpretation of spirometry [15] . In their research they pointed out that Spirometry is a powerful tool that can be used to detect, follow, and manage patients with lung disorders.
Technology advancements have made spirometry much more reliable and relatively simple to incorporate into a routine office visit. However, interpreting spirometry results can be challenging because the quality of the test is largely dependent on patient effort and cooperation, and the interpreter's knowledge of appropriate reference values. A simplified and stepwise method is key to interpreting spirometry. The first step is determining the validity of the test. Next, the determination of obstructive or restrictive ventilatory pattern is made.
If a ventilatory pattern is identified, its severity is graded. In some patients, additional tests such as static lung volumes, diffusing capacity of the lung for carbon monoxide, and bronchodilator challenge testing are needed. These tests can further define lung processes but require more sophisticated equipment and expertise available only in a pulmonary function laboratory. Aaron SD et al demonstrated in their study the accuracy of diagnosing restrictive lung diseases by pulmonary function test [16] .
They concluded that Spirometry is very useful at excluding a restrictive defect. When the VC is within the normal range, the probability of a restrictive defect is < 3%, and unless restrictive lung disease is suspected a priori, measurement of lung volumes can be avoided. However, spirometry is not able to accurately predict lung restriction; < 60% of patients with a classical spirometric restrictive pattern had pulmonary restriction confirmed on lung volume measurements. For these patients, measurement of the TLC is needed to confirm a true restrictive defect. The current study found 8 patients of restrictive lung diseases (16%) having low FVC with high or normal FEV1/FVC whereas 10 patients (20%) having a mixed pattern of both obstructive and restrictive features among all 50 patients of abnormal pulmonary functions. Reduction of FEV1%FVC ratio together with lowered FVC often is interpreted as "mixed" ventilatory disturbances. A retrospective, crosssectional analysis of pulmonary function tests for the mixed variety was done by Boros P et al [17] . They found that only 17% of the patients had a mixed pattern which tallies with the present study where 20% patients exhibited mixed characteristics. There was also an inverse correlation between FEV1% predicted and RV% TLC% predicted ratio. So, the basic mechanism of reduction in VC and FVC in patients with normal TLC is increased RV.
They concluded that "Mixed" ventilatory impairment in majority cases represents airway obstruction with lung hyperinflation. Such a coincidence of reduced FVC and FEV1%FVC ratio requires further investigations (plethysmography) to clarify the reason for the diminished vital capacity.
Regarding the assessment of the severity of non-reversible obstructive airway diseases (mainly COPD), GOLD criteria were followed. In the present study, the majority of the patients fell under GOLD 2 and GOLD 3 stages (30% each 
